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Research Report 2


February, 2010
Kamloops PIDACS
 Exploring Statistical Relationships 

Between Kindergarten Children in Specific Social-Emotional Demographic Groups 

And Children’s Development Skills, Screen Time, Time in Care, and Activity Scores

What were the metrics and how were they analyzed?

In the first part of this report, the data was sorted to identify seven different sub-populations of the Kamloops PIDACs sample of Kindergarten children.  These specific Social-Emotional groups defined within the PIDAC survey are:

· Inattentive Children

· Anxious Children

· Depressed Children

· Physically Aggressive Children

· Depressed Parents

· Permissive Parents

· Neglectful Parents

Further information regarding the criteria that defined these social-emotional groups can be found in Appendix 1.
In the first part of this report, Statistical analysis was undertaken to determine if each social-emotional group differed from the entire PIDACS Kamloops (KA) sample regarding performance on three direct assessments of developmental skill metrics:  the Peabody Picture Vocabulary Test, Who Am I assessment, and Number Knowledge test. In addition, PIDACS data was analyzed to determine if there were differences between the children in each social-emotional group and the overall population in relation to the children’s screen time, time in care, and participation in physical activity.

In the second part of the report bar graphs have been prepared for each metric to allow each Social –emotional group to be compared with Kamloops as a whole.

Inattentive Children

Inattentive children did not significantly differ from Kamloops children as a whole in many metrics examined. Inattentive children had significantly lower Who Am I scores than Kamloops children as a whole. Inattentive children also had lower than average aggregate activity, structured activity and unstructured activity scores.

	Inattentive Children
	 
	 
	 
	 

	METRIC
	VARIABLE
	NUMBER
	MEAN
	P
	SIGNIFICANT

	Peabody Picture Vocabulary Test Score
	IN
	54
	97.1167
	
	

	
	KA
	508
	100.8445
	
	

	 
	 
	 
	 
	0.074
	No

	Who Am I Score
	IN
	58
	91.1271
	
	

	
	KA
	516
	96.9431
	
	

	 
	 
	 
	 
	0.021
	Yes

	Number Knowledge Score
	IN
	58
	98.7350
	
	

	
	KA
	516
	102.9561
	
	

	 
	 
	 
	 
	0.089
	No

	Screen Time 
	IN
	71
	1.7817
	
	

	
	KA
	534
	1.6125
	
	

	 
	 
	 
	 
	0.255
	No

	Time in Care
	IN
	71
	12.3803
	
	

	
	KA
	534
	12.9045
	
	

	 
	 
	 
	 
	0.483
	No

	Aggregate Activity Score
	IN
	66
	68.5364
	
	

	
	KA
	504
	73.0010
	
	

	 
	 
	 
	 
	0.001
	Yes

	Structured Activity score
	IN
	67
	55.3731
	
	

	
	KA
	516
	64.2151
	
	

	 
	 
	 
	 
	P<0.001
	Yes

	Unstructured Activity score
	IN
	71
	77.8411
	
	

	
	KA
	529
	81.0969
	
	

	 
	 
	 
	 
	0.024
	Yes


Inattentive children differed from Kamloops children by having a significantly higher than average percent of low Peabody Picture Vocabulary test scores.
	Inattentive Children
	 
	 

	VARIABLE
	METRIC
	P
	CORRELATION

	Inattentive Children
	Low Peabody Picture Vocabulary Test Score
	0.038
	Yes

	VS
	Low Who Am I Score
	0.939
	No

	Kamloops
	Low Number Knowledge Score
	0.107
	No


Anxious Children
Anxious children did not significantly differ from Kamloops children as a whole in most metrics examined. Anxious children had significantly lower Number knowledge test scores and structured activity scores than Kamloops children as a whole.
	Anxious Children
	 
	 
	 
	 

	METRIC
	VARIABLE
	NUMBER
	MEAN
	P
	SIGNIFICANT

	Peabody Picture Vocabulary Test Score
	AN
	35
	100.7200
	
	

	
	KA
	508
	100.8445
	
	

	 
	 
	 
	 
	0.960
	No

	Who Am I Score
	AN
	38
	92.0097
	
	

	
	KA
	516
	96.9431
	
	

	 
	 
	 
	 
	0.239
	No

	Number Knowledge Score
	AN
	38
	98.5808
	
	

	
	KA
	516
	102.9561
	
	

	 
	 
	 
	 
	0.021
	Yes

	Screen Time 
	AN
	42
	1.6119
	
	

	
	KA
	520
	1.6125
	
	

	 
	 
	 
	 
	0.915
	No

	Time in Care
	AN
	44
	10.4773
	
	

	
	KA
	534
	12.9045
	
	

	 
	 
	 
	 
	0.401
	No

	Aggregate Activity Score
	AN
	42
	70.1786
	
	

	
	KA
	504
	73.0010
	
	

	 
	 
	 
	 
	0.081
	No

	Structured Activity score
	AN
	43
	57.6744
	
	

	
	KA
	516
	64.2151
	
	

	 
	 
	 
	 
	0.037
	Yes

	Unstructured Activity score
	AN
	44
	80.4548
	
	

	
	KA
	529
	81.0969
	
	

	 
	 
	 
	 
	0.861
	No


	Anxious Children
	 
	 

	VARIABLE
	METRIC
	P
	CORRELATION

	Anxious Children
	Low Peabody Picture Vocabulary Test Score
	0.676
	No

	VS
	Low Who Am I Score
	0.538
	No

	Kamloops
	Low Number Knowledge Score
	0.639
	No


Depressed Children
Depressed children did not significantly differ from Kamloops children as a whole in most metrics examined. Depressed children had significantly lower Number knowledge test scores than Kamloops children as a whole, as well as lower aggregate and structured activity scores.
	Depressed Children
	 
	 
	 
	 

	METRIC
	VARIABLE
	NUMBER
	MEAN
	P
	SIGNIFICANT

	Peabody Picture Vocabulary Test Score
	DE
	27
	102.0148
	
	

	
	KA
	508
	100.8445
	
	

	 
	 
	 
	 
	0.500
	No

	Who Am I Score
	DE
	27
	93.4907
	
	

	
	KA
	516
	96.9431
	
	

	 
	 
	 
	 
	0.248
	No

	Number Knowledge Score
	DE
	27
	97.0763
	
	

	
	KA
	516
	102.9561
	
	

	 
	 
	 
	 
	0.039
	Yes

	Screen Time 
	DE
	32
	1.8031
	
	

	
	KA
	520
	1.6125
	
	

	 
	 
	 
	 
	0.645
	No

	Time in Care
	DE
	32
	10.8750
	
	

	
	KA
	534
	12.9045
	
	

	 
	 
	 
	 
	0.329
	No

	Aggregate Activity Score
	DE
	30
	68.1667
	
	

	
	KA
	504
	73.0010
	
	

	 
	 
	 
	 
	0.012
	Yes

	Structured Activity score
	DE
	31
	55.1613
	
	

	
	KA
	516
	64.2151
	
	

	 
	 
	 
	 
	0.016
	Yes

	Unstructured Activity score
	DE
	32
	78.9588
	
	

	
	KA
	529
	81.0969
	
	

	 
	 
	 
	 
	0.293
	No


Depressed children differed from Kamloops children by having a significantly higher than average percent of low Who Am I test scores.
	Depressed Children
	 
	 

	VARIABLE
	METRIC
	P
	CORRELATION

	Depressed Children
	Low Peabody Picture Vocabulary Test Score
	0.519
	No

	VS
	Low Who Am I Score
	0.009
	Yes

	Kamloops
	Low Number Knowledge Score
	0.052
	No


Physically Aggressive Children

Physically aggressive children did not significantly differ from Kamloops children as a whole in any metric examined.

	Physically Aggressive Children
	 
	 
	 

	METRIC
	VARIABLE
	NUMBER
	MEAN
	P
	SIGNIFICANT

	Peabody Picture Vocabulary Test Score
	AG
	24
	98.8950
	
	

	
	KA
	508
	100.8445
	
	

	 
	 
	 
	 
	0.315
	No

	Who Am I Score
	AG
	26
	94.5658
	
	

	
	KA
	516
	96.9431
	
	

	 
	 
	 
	 
	0.277
	No

	Number Knowledge Score
	AG
	26
	100.4731
	
	

	
	KA
	516
	102.9561
	
	

	 
	 
	 
	 
	0.505
	No

	Screen Time 
	AG
	27
	1.7963
	
	

	
	KA
	520
	0.1613
	
	

	 
	 
	 
	 
	0.243
	No

	Time in Care
	AG
	28
	17.2143
	
	

	
	KA
	534
	12.9045
	
	

	 
	 
	 
	 
	0.141
	No

	Aggregate Activity Score
	AG
	24
	71.0417
	
	

	
	KA
	504
	73.0010
	
	

	 
	 
	 
	 
	0.305
	No

	Structured Activity score
	AG
	26
	61.7308
	
	

	
	KA
	516
	64.2151
	
	

	 
	 
	 
	 
	0.471
	No

	Unstructured Activity score
	AG
	28
	81.9050
	
	

	
	KA
	529
	81.0969
	
	

	 
	 
	 
	 
	0.658
	No


	Physically Aggressive Children
	 

	VARIABLE
	METRIC
	P
	CORRELATION

	Physically Aggressive Children
	Low Peabody Picture Vocabulary Test Score
	0.797
	No

	VS
	Low Who Am I Score
	0.872
	No

	Kamloops
	Low Number Knowledge Score
	0.407
	No


Depressed Parents

Children of depressed parents did not significantly differ from Kamloops children as a whole in most metrics examined. Children of depressed parents experienced significantly more screen time than Kamloops children as a whole, and also had significantly lower aggregate activity scores and structured activity scores. 

	Depressed Parents
	 
	 
	 
	 

	METRIC
	VARIABLE
	NUMBER
	MEAN
	P
	SIGNIFICANT

	Peabody Picture Vocabulary Test Score
	KA
	508
	100.8445
	
	

	
	PD
	49
	100.7610
	
	

	 
	 
	 
	 
	0.834
	No

	Who Am I Score
	KA
	516
	96.9431
	
	

	
	PD
	52
	95.4558
	
	

	 
	 
	 
	 
	0.907
	No

	Number Knowledge Score
	KA
	516
	102.9561
	
	

	
	PD
	52
	101.1846
	
	

	 
	 
	 
	 
	0.451
	No

	Screen Time 
	KA
	520
	1.6125
	
	

	
	PD
	60
	2.1167
	
	

	 
	 
	 
	 
	0.002
	Yes

	Time in Care
	KA
	534
	12.9045
	
	

	
	PD
	62
	11.5323
	
	

	 
	 
	 
	 
	0.564
	No

	Aggregate Activity Score
	KA
	504
	73.0010
	
	

	
	PD
	58
	68.7069
	
	

	 
	 
	 
	 
	0.007
	Yes

	Structured Activity score
	KA
	516
	64.2151
	
	

	
	PD
	59
	57.1186
	
	

	 
	 
	 
	 
	0.011
	Yes

	Unstructured Activity score
	KA
	529
	81.0969
	
	

	
	PD
	62
	79.7852
	
	

	 
	 
	 
	 
	0.284
	No


	Depressed Parents
	 
	 

	VARIABLE
	METRIC
	P
	CORRELATION

	Depressed Parents
	Low Peabody Picture Vocabulary Test Score
	0.563
	No

	VS
	Low Who Am I Score
	0.955
	No

	Kamloops
	Low Number Knowledge Score
	0.256
	No


Permissive Parents

Children of permissive parents did not significantly differ from Kamloops children as a whole in most metrics examined. Children of permissive parents had lower structured and unstructured activity scores than Kamloops children as a whole.
	Permissive Parents
	 
	 
	 
	 

	METRIC
	VARIABLE
	NUMBER
	MEAN
	P
	SIGNIFICANT

	Peabody Picture Vocabulary Test Score
	KA
	508
	100.8445
	
	

	
	PM
	43
	100.9579
	
	

	 
	 
	 
	 
	0.974
	No

	Who Am I Score
	KA
	516
	96.9431
	
	

	
	PM
	44
	97.6707
	
	

	 
	 
	 
	 
	0.782
	No

	Number Knowledge Score
	KA
	516
	102.9561
	
	

	
	PM
	44
	102.7236
	
	

	 
	 
	 
	 
	0.586
	No

	Screen Time 
	KA
	520
	1.6125
	
	

	
	PM
	53
	1.7453
	
	

	 
	 
	 
	 
	0.375
	No

	Time in Care
	KA
	534
	12.9045
	
	

	
	PM
	56
	10.0357
	
	

	 
	 
	 
	 
	0.245
	No

	Aggregate Activity Score
	KA
	504
	73.0010
	
	

	
	PM
	50
	69.8500
	
	

	 
	 
	 
	 
	0.092
	No

	Structured Activity score
	KA
	516
	64.2151
	
	

	
	PM
	52
	57.8846
	
	

	 
	 
	 
	 
	0.048
	Yes

	Unstructured Activity score
	KA
	529
	81.0969
	
	

	
	PM
	56
	77.0241
	
	

	 
	 
	 
	 
	0.027
	Yes


	Permissive Parents
	 
	 

	VARIABLE
	METRIC
	P
	CORRELATION

	Permissive Parents
	Low Peabody Picture Vocabulary Test Score
	0.871
	No

	VS
	Low Who Am I Score
	0.905
	No

	Kamloops
	Low Number Knowledge Score
	0.464
	No


Neglectful Parents

Children of neglectful parents did not significantly differ from Kamloops children as a whole in most metrics examined. Children of neglectful Parents had significantly lower aggregate activity scores than Kamloops children as a whole.
	Neglectful Parents
	 
	 
	 
	 

	METRIC
	VARIABLE
	NUMBER
	MEAN
	P
	SIGNIFICANT

	Peabody Picture Vocabulary Test Score
	KA
	508
	100.8445
	
	

	
	NG
	51
	98.9053
	
	

	 
	 
	 
	 
	0.220
	No

	Who Am I Score
	KA
	516
	96.9431
	
	

	
	NG
	54
	94.0665
	
	

	 
	 
	 
	 
	0.753
	No

	Number Knowledge Score
	KA
	516
	102.9561
	
	

	
	NG
	54
	99.1943
	
	

	 
	 
	 
	 
	0.078
	No

	Screen Time 
	KA
	520
	1.6125
	
	

	
	NG
	60
	1.7250
	
	

	 
	 
	 
	 
	0.494
	No

	Time in Care
	KA
	534
	12.9045
	
	

	
	NG
	60
	12.3667
	
	

	 
	 
	 
	 
	0.983
	No

	Aggregate Activity Score
	KA
	504
	73.0010
	
	

	
	NG
	55
	70.2273
	
	

	 
	 
	 
	 
	0.032
	Yes

	Structured Activity score
	KA
	516
	64.2151
	
	

	
	NG
	56
	59.8214
	
	

	 
	 
	 
	 
	0.083
	No

	Unstructured Activity score
	KA
	529
	81.0969
	
	

	
	NG
	59
	80.1136
	
	

	 
	 
	 
	 
	0.734
	No


	Neglectful Parents
	 
	 

	VARIABLE
	METRIC
	P
	CORRELATION

	Neglectful Parents
	Low Peabody Picture Vocabulary Test Score
	0.822
	No

	VS
	Low Who Am I Score
	0.503
	No

	Kamloops
	Low Number Knowledge Score
	0.847
	No


Part 2

These graphs show the mean score for a specific metric for each Social-Emotional Group as well as for the overall PIDACS sample for the Kamloops –Thompson School District (KA).  Values which are statistically significant (i.e.  significantly different from the Kamloops average) are indicated with a black dot (
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Appendix 1
Description of Metrics and Variables Analyzed in PIDACS Analysis Research reports
	Metric
	Description

	Peabody Picture Vocabulary Test – Revised 
	This direct assessment instrument assesses a child’s receptive hearing vocabulary in English or French.  The assessor reads a word and the child points to one of four pictures.

	Who Am I 
	This direct assessment instrument assesses a child’s pre-literacy cognitive processes, including conceptualization of shapes, and ability to print symbols such as letters and numbers.  The assessment is undertaken by having the child complete tasks in a booklet as an assessor turns the page and gives instructions.

	Number Knowledge
	This direct assessment instrument assesses a child’s understanding of the concept of quantity and the system of whole numbers (including counting, number sequence and simple arithmetic).  The assessor reads questions to the child and the child responds verbally without using paper and pencil.

	Screen Time
	The average number of hours per day that children watch television or videos, derived from parent interview response.

	Time In Care
	The average number of hours per week that children are cared for by someone other than the parents, derived from parent interview response.

	Aggregate Activity Score
	See Appendix 2

	Structured Activity Score
	See Appendix 2

	Unstructured Activity Score
	See Appendix 2

	Low Scores - Peabody Picture Vocabulary Test Score– Revised
	Low PPVT score was an important score standardized by age, using the PPVT-R manual. A score less than 85 was considered a low PPVT score.

	Low Who Am I Score
	A child with an imputed score below 85 was considered to have low Who Am I score.

	Low Number Knowledge Score


	A child with an imputed score below 85 was considered to have low Number Knowledge score.

	Variable
	Description

	Single
	Family structure as derived from parent interview response.

	Couple
	Family structure as derived from parent interview response.

	Post Secondary
	A family that contained at least one parent with a post-secondary diploma, certificate, or further postsecondary education. This variable was derived from EDA2_Q6B_D and EDA2_Q6C_D on the UEY parental survey. 

	No Post Secondary
	A family that contained no parent with a post-secondary diploma, certificate, or further postsecondary education. This variable was derived from EDA2_Q6B_D and EDA2_Q6C_D on the UEY parental survey.  


	Variable
	Description

	Inattentive Children
	Child’s Inattention classification was derived from parent interview response. Children with scores greater than 1 were considered to have a problem with inattention.

	Anxious Children
	Child’s Anxiety classification was derived from parent interview response. Children with scores greater than 1 were considered to have an anxiety problem.

	Depressed Children
	Child’s Depression classification was derived from parent interview response. Children with scores greater than 1 were considered to be depressed.

	Physically Aggressive Children
	Child’s Physical Aggression classification was derived from parent interview response. Children with scores greater than 1 were considered to be physically aggressive.

	Depressed Parents
	Maternal Depression classification was derived from parent interview response. Children with scores above 2.5 were considered to have a mother suffering depression.

	Permissive Parents
	Permissive parent classification was derived from parent interview response. PAR_LS1 to PAR_LS7 were used to score “responsiveness”. PAR_AU1 to PAR_AU7 were used to score “demandingness”. Those with high “responsiveness” and low “demandingness” were considered “permissive”.

	Neglectful Parents
	Neglectful parent classification was derived from parent interview response. PAR_LS1 to PAR_LS7 were used to score “responsiveness”. PAR_AU1 to PAR_AU7 were used to score “demandingness”. Those with low responsiveness and low “demandingness” were considered “neglectful”.


Further information on how derived variables were calculated from the PIDACS is available in Annex B of the Understanding the Early Years Kamloops Microdata Code Book.

Appendix 2
The following variables associated with physical activity were derrived specifically for this project using the following methodologies.
1) The Aggregate Activity Score

Aggregate activity was considered all physical activity encompassed by play, sports and active hobbies in both a structured and unstructured environment. In addition, television and computer use were taken into account and scored against aggregate activity. 

The following survey data categories were used directly as they were scored on the PIDACS surveys:

· ACT2_Q4A – Computer time (scored 1-5) 

· ACT2_Q4B_D –TV hours (scored 0-6) 

· PAR_EN7 – Watch TV with parent (scored 1-4) 
The following survey data categories were used inversely to how they were scored on the PIDACS surveys (e.g. A scoring of 1 out of 4 on the PIDACS would result in a score of 4 out of 4 on the Aggregate Activity Score):  

· ACT2_Q3A – Sports with coach (scored 1-5) 

· ACT2_Q3AA – Non-sport physical activities with coach (scored 1-5) 

· ACT2_Q3B – Active in unorganized sports (bike riding etc.) (scored 1-5) 

· CC2_Q12A – park, playground, rec trail use (scored 0-4) 

· CC2_Q12B – community/ rec center use (scored 0-4) 

· CC2_Q12C – beach, indoor /outdoor pool use (scored 0-4) 

· CC2_Q12D – skating, hockey rink, skiing facilities (scored 0-4) 

· PAR_EN9 – play outside with parent (scored 1-4) 

Calculation of the Aggregate Activity Score:

The scores of all 11 survey categories were summed for each child in the Kamloops data set (provided all scores were available). Then, the highest combined activity score in the data set was set to 100 and all other scores were converted to a proportion of that highest score. Conversion of the score to a value out of 100 made the score more comprehensible and consistent with the other standardized test scores, 

2) The Structured Activity Score

Structured activity was considered all physical activity encompassed by play, sports and active hobbies in a structured environment. A structured environment included either specialized facilities (e.g. an ice rink) or a coach or instructor (sometimes both).  Structured activities often have monetary cost associated with them. 

The following survey data categories were used inversely to how they were scored on the PIDACS surveys (e.g. A scoring of 1 out of 4 on the PIDACS would result in a score of 4 out of 4 on the Aggregate Activity Score):  

· ACT2_Q3A – Sports with coach (scored 1-5) 

· ACT2_Q3AA – Non-sport physical activities with coach (scored 1-5) 

· CC2_Q12A – park, playground, rec trail use (scored 0-4) 

· CC2_Q12B – community/rec center use (scored 0-4) 

· CC2_Q12C – beach, indoor/outdoor pool use (scored 0-4) 

· CC2_Q12D – skating, hockey rink, skiing facilities (scored 0-4) 

Calculation of the Structured Activity Score:

The scores of all 6 survey categories were summed for each child in the Kamloops data set (provided all scores were available). Then, the highest combined activity score in the data set was set to 100 and all other scores were converted to a proportion of that highest score. Conversion of the score to a value out of 100 made the score more comprehensible and consistent with the other standardized test scores, for which the national average was 100. 

3) The Unstructured Activity Score

Unstructured activity was considered all physical activity encompassed by play, sports and active hobbies in a natural or otherwise unstructured environment. Unstructured activity required no special facilities or instructors/coaches and often little to not cost is associated with unstructured activity  

The following survey data categories were used inversely to how they were scored on the PIDACS surveys (e.g. A scoring of 1 out of 4 on the PIDACS would result in a score of 4 out of 4 on the Aggregate Activity Score):  

· ACT2_Q3B – Active in unorganized sports (bike riding etc.) (scored  1-5) 

· CC2_Q12A – park, playground, rec trail use (scored 0-4) 

· CC2_Q12C – beach, indoor /outdoor pool use (scored 0-4) 

· PAR_EN9 – play outside with parent (scored 1-4) 

Calculation of the Unstructured Activity Score:

The scores of all 4 survey categories were summed for each child in the Kamloops data set (provided all scores were available). Then, the highest combined activity score in the data set was set to 100 and all other scores were converted to a proportion of that highest score. Conversion of the score to a value out of 100 made the score more comprehensible and consistent with the other standardized test scores, for which the national average was 100. 

Appendix 3

Statistical Analysis of the Data

Data manipulation and organization was done using MS Excel 2007, statistical analysis was carried out using PSAW 18.0.

First the relevant data was sorted from the data as a whole by removing any non-meaningful cases (coded 66, 77, 776, or 777), or other non-relevant data categories within a metric from the relevant data set. 

The analysis of significant difference between two selected metrics, or between one metric and the Kamloops mean:  

Once a data set was assembled for analysis, a Kolmogorov-Smirnov test was used to see if the data set followed a normal distribution. 

If the data was normal, then the variance of the two metric were examined to see if they were equal. If the variances were equal, a two-sample t test with pooled variances was performed to assess statistical significance of the difference between the means of the two metrics. If the variances were not equal then a two sample t test with un-pooled variances was performed to assess statistical significance of the difference between the means of the two metrics.

If the data did not follow a normal distribution then a non-parametric equivalent of the two sample t-test was used. Depending on the nature of the data either a Mann-Whitney U test or a Kruskal-Wallis test was used to determine the statistical significance of the difference between the means of the two metrics. The choice of either the Mann-Whitney U test or the Kruskal-Wallis was determined by PSAW 18.0 based on the symmetry of the distributions of the variables and the proportion of zero and non-zero values in the data set. 

The Analysis of a correlation between a variable and a metric:

Using PSAW 18.0, a chi-squared test of association was used to determine whether there was a significant correlation between a nominal variable and a metric (e.g. A large percentage of low Number Knowledge test scores in Girls).

Appendix 4

Statistics Refresher

Why statistics?

Statistical analysis is a non-arbitrary mathematical method of determining when the difference between two groups is greater than the natural variation due to chance. Almost any 2 data sets will contain differences, but statistics are used to determine when the difference becomes meaningful. Statistics answers the question “How different is different enough?”  

Alternatively statistics can also be used to determine (in a non-arbitrary mathematical way) when correlation between two groups is greater than the natural variation due to chance. Statistics can be used to determine whether there is a definite relationship between two variables (e.g. rainy days and umbrella use).

Statistics are based on probability and chance which makes them seem quite weird.

What makes statistics meaningful?

All statistical generate a P value (a.k.a. the statistical significance). This P value represents the probability that the statistical analysis is wrong and there is actually no difference between the data sets (or no correlation as the case may be). 

Because statistics are generated using probabilities there is always the chance of being wrong – but this does not make them invalid. 

For a statistic to be significant it must have a P value of less than 0.05 which translates to a less than 5% chance of being wrong about the difference/correlation. (Sometimes the significance P<0.05 is written as “19 times out of 20”) 

Any statistic with a P vale of less than 0.05 is significant, any statistic with a P value of 0.05 or greater is not significant (no different than chance).

Limitations of statistical significance

Statistical significance simply means a difference/correlation greater than that due to chance. 

 Some statistically significant differences are expected (e.g. the differences in individual weights between 20 mice and 20 elephants) and some non-statistically significant differences are expected (e.g. the difference in individual kernel weights between two 500g bags of popcorn kernels). 

Context is very important. Statistical significance does not automatically mean that a difference or correlation is unusual, good, bad, or remarkable in the real world. Background information on the populations being analyzed for a difference or correlation, and the expectations of the individuals involved are necessary to determine whether a statistically significant result is meaningful in the real world.          
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